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(54) REDUCTION OF CONTOUR GENERATION OF LOW INTENSITY AND COLOR MOVING BY MEANS OF DITHER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a visible artificial object such as a pseudo 
contour and color moving which are generated by a quantization error without cost- 
up in a digital display. 

SOLUTION: This method reducing the influence of pseudo contour generation and 
reducing a color gradation artificial object adds a small noise signal from a noise 
generator so as to make an image signal (102) dither. As the added noise signal breaks 
the edge of the block of uniform pixels, a generated image looks as if moving from one 
area to a next area. When the quantization error is caused at the time of processing 
the chrominance part of the image signal and similar gradation sharply moves though 
an input signal moves smoothly, the dither of the image is especially useful. 
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No. 185707/1997 (Tokukaihei 9-185707) 



A. Relevance of the Above- identified Document 

This document has relevance to claims 1, 9, 14 and 
15 of the present application. 

B . Translation of the Relevant Passages of the Document 

[ABSTRACT] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
To provide a method of reducing visual artifacts 
such as pseudo contour and color migration, which are 
caused by quantization errors in a digital display- 
apparatus, without rising a cost, and a digital display 
apparatus using the method. 

[MEANS TO SOLVE THE PROBLEMS] 
A method of reducing, at a low cost, (1) effect of 
pseudo contour generation and (2) artifacts in color 
thickness, and an apparatus using the method. An image 
signal (102) is dithered by an addition of a small 
noise signal from a noise generator (500) . The added 
noise signal damages edges of an eyen block of pixels, 
thus it seems that a resultant image smoothly transfers 
from one region to another. When the smooth transfer of 
an inputted image is accompanied by a sudden transfer 



Page 2 Tokukaihei 9-1857 07 

of the color thickness due to quantization error caused 
during treatment of a chrominance part of the image 
signal, dithering of the image is quite effective. 
[0017] 

Error diffusion is one of the methods of reducing 
the quantization error without a significant rise in 
the cost of the display apparatus. Even when a digital 
data word" is rounded' off , loss of ' entire information of 
the rounded-off least significant bit can be avoided by- 
using error diffusion taught in U.S. Patent No. 
08/315,744 and No. 08/315,457. An example of 
application of the error diffusion in a digital display 
apparatus is shown in Figure 4 . 
[0018] 

In Figure 4 , an n bit data word is inputted into a 
gamma deletion circuit 404 . The gamma deletion circuit 
4 04 outputs an m bit word 4 06 that shows gamma 
corrected data. Note that, m is greater than ri. The 
least significant bit is rounded off by adding the m 
bit outputted word 40 6 to an accumulated error signal 
408. Meanwhile, the most significant p bit is outputted 
to the next circuit block. Because p is equal to n in 
general, the outputted word and the inputted word have 
the same resolution. 

[0019] 
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The rounded -off bit, which shows a rounded error 
410, is used for generating the accumulated error 
signal for data words used in later steps. Because 
the accumulated error signal is generated by adding a 
part of the rounded error to a plurality of adjacent 
pixels, the average of the pixels is closer to the 
original m bit data word. In Figure 4, for example, 
the rounded error 410 is divided into 3 parts so that 
first part is added to the next pixel on the same line, 
second part is added to the next pixel on the next 
line, and third part is added to the same pixel in the 
next frame . 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 



CiJ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




